INTRODUCTION
Magnetic basement, the contact between magnetic and nonmagnetic rocks, is a surface which is often of geologic interest* Its configuration can reveal much about the history, structure and economic potential of buried rocks* Recent advances in technology permit the automated determination of depth to magnetic basement* The computer program ADEPT described A in this report uses Hilbert transforms and Burg autocorrelation techniques to estimate depths to magnetic basement from evenly sampled magnetic profiles* The theoretical basis for this program is presented by Phillips (1979) and is summarized in the following section* The results of the computation must be interpreted using convergence criteria. The discussion is -0. Each dike has a magnetization intensity m which may differ %: from those of adjoining dikes.
A cross section in the x-direction reveals the topography of the basement z. (x) . The magnetization of the basement is expressed as m(x).
The magnetic anomaly profile h(x) observed at the surface z » 0 is the superposition of the anomalies produced by each thin dike. To estimate the depth z. as a function of x, a short window will be passed along the magnetic profile. Within this window the anomaly will be assumed to originate from sources at a single constant depth z, .
With this restriction, the magnetic .« anomaly can be represented as the convolution of the magnetization m(x) and an impulse response g(x) which is equivalent to the anomaly of a single dike at depth z* .
Consequently the autocorrelation 0^(x) of the magnetic profile is
given by the convolution of the autocorrelation 0m (x) of the magnetization and the autocorrelation 0 g (x) of the impulse response.
The form of 0g is known and 0^ can be calculated from the observed profile within the window.
The form of 0m is arbitrary, but practical equations for depth estimation result only if the magnetization of each dike is totally independent tJf all other dikes (0 (x) « &(x)), or if the mean magnetization of the m basement is a constant, but the magnetization of each dike varies independently about this mean (0 (x) = £(x) + constant).
In the first case each lag of the autocorrelation 0^ yields a depth estimate given by Yi/0 -i -n where 0 n is the n-th lag of the autocorrelation of the magnetic profile (normalized such that 00=1), and Ax is the sample interval of the magnetic profile.
In the second case, depth estimates are given by z n 2 22 (n+1) z.
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(2) where z, , z i n +i are obtained from equation (!) .« The application of equations (1) and (2) proceeds in two stages.
In the primary stage, a window is centered on each sample point of the magnetic profile, and several lags of the autocorrelation function are computed for the data within the window. Using equation (1), a depth is estimated for each lag. (1979) .
The first step in processing is the removal of the mean from the profile. This is accompanied by removal of a regional trend in the form of a least squares line if ILINE = 1.
Generation of the analytic signal proceeds in two stages.
First the profile is extended off both ends using a Burg prediction filter (Ulrych and others, 1973) . The noncritical length NCOEF of the filter is set to 16 in a DATA statement. Use of the prediction filter has the effect of smoothly driving the profile to zero outside the measurement interval, thus reducing end effects in the calculation of the Hilbert transform. The analytic signal XC is obtained through operations in the wavenuraber domain (Claerbout, 1976, p. 12,20-21,62) . The prediction filter WE, and the portion of the analytic signal corresponding to the predicted extension are printed out following the transformation. When this extension has been added to the end of the profile, the result is a periodic function whose length is a power of two. The small discontinuity in this periodic function is located in the middle of the extension, far from the true ends of the data. At the output stage, AA is filed with absicca values and V contains DIF, the difference between the first and final lag depth estimates. This is to be used in interpreting the results.
Following output of the primary results, the magnetic anomaly profile and the depth estimates are plotted. The depth estimates are then used to obtain the secondary solution (equation (2)). Here DIF is the minimum difference between pairsof depth estimates and IFLAG is the index of the depth estimate corresponding to this minimum.
The program ends after printing and plotting the secondary results.
When noisy data is to be analysed equation (A-l) of Phillips (1979) Although there are some erroniously shallow depths near kms 24 and 32, the estimated magnetic basement agrees quite well with the acoustic basement known from a seismic reflection profile (Phillips, 1979 65 -73.75 -130.14 -168.54 -183.94 -U7.33 -1*0.73 -196.13 -198.53 -191.92 -175.32 -146.72 -113.11 -78 
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